CENTRAL ASIAN JOURNAL OF MEDICAL AND NATURAL SCIENCES 


I Eee 
Volume: 04 Issue: 06 | Nov-Dec 2023 ISSN: 2660-4159 


http://cajmns.centralasianstudies.org 


BHOJOLTUA UW KYJIbTHBAUPOBAHHE KOJIOBPATOK 


1. Hemarosa [y.agpy3 AnHoTauMa: B ctaTbe paccmMaTpHBaloTca ocoOeHHOCTH 
Hacpy.11oepHa OMOJIOTHH JJaHHBIX pacTeHHit, BKO“Aad UX pa3MHOx*KeHHe, 
CTpyKTypy, H 9KOOrMYeCKHe ajjanTawuu. ABTOpbI TakxKe 
—EEE—E——E—E——————SSSSS 
IIpeOCTaBIIAIOT OOZ0P MCTOAOB KYJIbTHBUPOBaHHA C IeJIbIO 
Received 20" Oct 2023, ‘ : : . 
Accepted 21" Nov 2023, MIOBBILICHHA ypO2xKaMHOCTH MW KayecTBa pacTeHui. B craTbe 
Online 25" Dec 2023 


AeTaeTCA WOMbITKA CHHTC3HpOBaTbh HMCFOUIMeCA 3HAHHA O 
OuOJIOrMU KOJIOBpaTOK H Ope AesIMTb OMNTHMAaJIBHBIC YCJIOBUA 
AJA YCICWHOTO UX BbIPalNBaHHA B YCJIOBHAX KYJIBTYPBI. 
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KYJIBTHBUpOBaHHve pacTeHui, pa3MHO7KCHHE pacteHuit, 
awanTauuu K cCpeyte, CejsIbCKOe XO3AHCTBO, ypo2KalHOcTs, 
CeJIbCKOXO3AMCTBEHHBbIC KYJIbBTYPbI, COPTOBC]TCHHe. 


K nanOoulee ecTeCTBeHHBIM HW JOCTYIMHbIM KOPMaM JIA MaJIbKOB IIpakKTH4eCKH JIOOBIX pbIO 
OTHOCATCA KOIOBpaTKH (Rotatoria) - MejKHe MHOTOKJICTOUHbIC X%KHBOTHBIC, TO CHCTeMaTH4eCKOMY 
TIOJIOWKCHHIO OTHOCALIMeCA K HH3L0MM 4epBaM. B HacTosilee BpeMA HX HacuMTbIBaeTcA OKOIO 2000 
BH OB, KOTOpble OONTAIOT B IIPCCHBIX BOaX, MOPAX H rHTeprasiMHHbIx BOAOeMaX. JMHa OOJIbUIMHCTBa 
KOJIOBpaToK He npeBbmuaerT 0.15-0.30mm [1], HosTOMy OHH JOCTYNHEI JIA Ma@JIbKOB BC€X AKBAaPHYMHBIX 
pbIO c TepBbIx JHei aKTHBHOTO MHTAaHHA. 

TeO KOJIOBpaTOK Ipo3pa4dHo UM ToUTH OecyBeTHO. Este 3aMeTHOe OKpallIMBaHHe ero 3aBHCHT OT 
COJepxKUMOTO IHUeBapHTeIbHOrO TpakTa HM HeKOTOPBIX BHYTPeHHHX oOpraHoB. B OoSUIMHCTBe 
clyyaeB TeIO COCTOHT H3 TOJIOBbI, TYIOBMIa MH HOrM. Ha HepeqHeM KOHUe TOJOBbI paciosoOx*KeH 
KOJIOBpallaTesIbHbIM aliapat (KopoHa). OH COcCTOHT H3 JBYX KOJIel] ObICTpO HM COrsacoBaHHO 
TBWKYWIMXCA PeCHH4EK, IPH MOMOLIM KOTOPEIX KOJIOBPaTKH MOTYT MepeABHTaTbCA B BOLE, y1aBIMBaTb 
KOPMOBbIe 4acTHUbI HM HallpaBIATb HX B POT. DTO HanOoee XapakTepHad OCOOeCHHOCTS KOJIOBpaTOK, 
OTIMUAIOMLad UX OT BCeX JPYrHX MeJIKHX OeciMO3BOHOUHBIX 2KUBOTHBIX. 
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CpeHAA 4aCTb Tesla - TyJIOBHIe - y HEKOTOPbIX KOJIOBpaTOK (HX Ha3bIBalOT MaHLWMpHbIMN) 
NOKPbITO MATKHM pO3pa4uHbIM MeLIKOBHJHbIM aHuMpemM. K HMM OTHOCATCA LIMpoKO 
pacripocTpaHeHHEle B Ipupoye KOOBpaTKH posta Brachionus. CooTBeTcTBeHHO, He HMeCIOINHX NaHyupsA 
Rotatoria (Tummu4Hbii mpeyzctaButesb - Philodina spp.) Ha3bIBalOT COOTBeETCTBCHHO OeciaHUHpHbIMH. 
3ayHAd YACTb Tesla - Hora - UMeeTCA y OOJbIIMHCTBA KOJIOBPaTOK, C Ce TIOMOLIbIO OHM perysIMpy!OT 
HalipaByieHve BwKeHHA. braroyapaA OCOObIM 2KesIe3aM, BbICAIOLWIHM KIeHKOe BeLeCTBO, KOJIOBpaTKH 
MOTYT IIPHKpersATbcaA K cyOcTpaty. 

B 3aBHCMMOCTH OT 00pa3a 2%KH3HH OOJIBINMHCTBO KOJIOBpaTOK OTHOCHTcA M60 K IWIaHKTOHHBIM, 
mu00 kK OeHTHYecKHM. II1aHKTOHHbIc BHbI MpeATOUMTaIOT epxKaTbca B ToNMe BOABI [2]. Onn 
HaXOJATCA B HEIpepbIBHOM J[BMKCHHH. CKOpOCTb JBMKCHHA Y KOJIOBPaTOK 3aMCTHO MeHbILIe, 4eM, 
HalipuMep, y HHPy30pui, HW cocTaBIAeT OKOIO 1MM/c. 

BeHTwyeckne KOJIOBpaTKH OOJIBLIY!O YaCTb BPEMCHH MpOBOJAT Ha OJHOM MECTE, IIPHKpenvMBLUHCb 
Horoli K TBepbIM IIpeszMeTaM, HU, COBepliad MOBOPOTHI B pa3Hble CTOPOHEI, OT(PVIIbTPOBbIBAIOT MIMLULY. 

BouIbUIMHCTBO =KOJIOBpaTOK - PpaCTHTCJIbHOATHBIC %KMBOTHBIC, Woesaruyue xopesuiy, 
cueHeyecmyc WM YpyrMe MUKpoBoyopocim. EcTb KONOBpaTKH, MHTaoujMecd OaktepHaMuH U 
OpraHHyecKHM WJIOM - J{CTPHTOM, HO BCTpeyaloTCA HW XHUHHKH, HallpHMep KOJIOBpaTKH poja 
Asplanchna, a Takoxe BceayHbIe copmptl. [pu kyIbTHBUpOBaHHM OOJUIMHCTBA KOJIOBpaTOK MO2KHO 
HCHOJIb30BaTb pa3zJIMYHble TPO%#XKU: WeKapCKHe, KOPMOBEIe H T.. 

J[piiaT KOJIOBpaTKH BCei MOBepXHOCTbIO Tela. CyrouHad TOTPeOHOCTh B KHCIOpoOe B CpeyHeM 
coctaBiiaet 30-40mr na Ir cbIpoi MaccbI opraHH3Mos. IIpu stom noTpeOmeHue KHCIOpoOya MesIKHMH, 
CbITBIMH, a TaKKE MOJIOBO3PeJIbBIMH KOJIOBpaTKaMU yBeuMuMBaeTcA B 2-4 pa3a. I[pH noBbmueHHu 
TeEMIepaTypbI BOJbI STOT NOKa3aTeJIb TAKXKE BO3PAcTaeT. 

Tlogapsaronjee OOUbIIMHCTBO BUAOB KOJIOBPaTOK OTKIabIBaIOT Alia. CyujecTByeT Ba TuIIa 

pa3MHoxeHna. IlepBerii THM - TObKO MapTeHoreHeTHyeckoe (ogHOMO0e). pu stom nomynanna 
KOJIOBpaTOK COCTOMT MCKIIOUMTEJIBHO 43 CaMOK. Tak pa3MHOxKaroTCA OeCHaHUMpHble KOJIOBpaTKH pola 
Philodina. 
JIia OoubUIMHCTBa BHOB KOJIOBpaTOK XapakTepHa TeTeporoHva, a CaMHX YepBei Ha3biBaloT 
reTeporeHHbIMH. B 3TOM cCily4ae OFHOMOIOE HU JBYHOJIO€ pasMHOXKeHHE YepeyeTcA B 3ABHCHMOCTH OT 
BHeWHUX ycnoBui [3]. Eco ycnoBua cpeybl OaronmpuvATHbI, TO MOMYyIANHA KONOBPaTOK COCTOHT 3 
CaMOK, HeCIIOCOOHBIX K OIMJIOJOTBOPeHHIO HM Ha3bIBaeCMbIX AMVMKTHYCCKHMH. OHM pa3MHOxKaloTca 
HapTeHOreHeTHYECKH, OTKIAIbIBAaX HCOMWIONOTBOPeHHbIe aMHKTHYecKHe saya. IIpH Hev3MeHHBIX 
OarONpHATHBIX YCIOBUAX ITO MOXKET WPOMOIDKATECA HEOrpaHHYeHHO JOITO. 

IIpu peskux kosleOaHHaAx ycCiIOBM cCpeybl, CBA3aHHbIX C W3MCHCHHAMHM TaKHX (v3HKO- 
XMMH4eCKHX (aKTOPOB, Kak TeMIepatypa, pH, ocBeleHHOCTS, CoepxKaHve KHCIOpO Aa, pacTBOPeCHHBIX 
colleH, a TakKxKe KayeCTBa HM KOJIMYeECTBA NOCTYNHOM MHL, KOJIOBpaTKH MepexOMAT K JBYMOJIOMY 
pa3MHoxeHHtO. B 9THX CllyyadtX H3 AMMKTMYCCKHX (JICETHHX) AMI, HaYHHaIOT BBIKJICBbIBATbCA 
MUKTHYeCCKHe CaMKH, CIOCOOHEIe K OMIOAOTBOpeHHto. Ecsid MHKTH4eCKad CaMKa He OFJIOAOTBOpeHa, 
OHA OTKIAabIBaeT Alia, U3 KOTOPBIX BBIKJICBbIBAIOTCA TOJIbKO CaMIIbl, OIJIOJOTBOpeHHEIe ocobu 
OTKJaJIbIBAIOT MIOKOAIIMeCA (3HMHue) aia. 
Pa3BuTHve AMI, (KPOMe 3HMHHX) TWposospKaeTca WO 244 B 3aBHCHMOCTH OT BHeINHHX ycroBui [4]. 
Tlokosmecsa sila UMeroT (:ba3y MOKOA HM MOKPBITHI MPOAHON 3al{HTHOM OOOTOUKON, MOSBOJIAIOWeH UM 
IlepeHOCHTb HeOarolnpvATHbIe BHCIIHHe YCIOBMA, HallpHMep BbICYLIMBAHHe, IpoMopaxKHBaHHe UH T.J. 
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Ilepvo, MOKOA MO2%KET JIMTBCA HECKOJIbKO Heeb, MecaeB, MHOrgya roybl. [pu Hacrynenuu 
OaronpwaATHBIX  YCIOBHH U3 AMI BBIKIICBLIBAIOTCA  TOJIBKO AMHKTHYCCKHe CaMKUH. 
CaMUbl y reTepOreHHBIX KOJIOBpaTOK BCer a 3HAYMTEJIBHO MeJIbYe CAMOK, HE HMECIOT IIMLeBapuTesIbHOM 
CHCTeMBI HM He MMTaroTcs. XKHBYT OHH BCerO HECKOJIbKO AHel U Mocse OMIOAOTBOPeHHA CaMKH OOBIHYHO 
cpa3y mornOarot. IIpu kKyibTHBMpOBaHHU TeTepoOreHHBIX KOJIOBPaTOK B TOMMyIAWMH MpHCyTCTBYIOT 
caMkKu o6Oo0Hx TulmoB. KomwuecTBeHHoOe COOTHOWeHHe MexKY HMMM 3aBHCHT OT yCcOBHi 
KYJIBTHBHpoOBaHHaA. J Id XapaKTepHCTHKH COCTOAHHA MOMYIAWHH UCHOJIb3YIOT HOHATHE "MHKTHYHOCT 
KYJIBTYpbI", KOTOPy!O OlIpeeAIOT KAK OTHOLICHHe YMCIICHHOCTH MMKTH4eCCKHX CaMOK K HX OOmIeii 
qucsieHHocTn. YUem Oosbilie ycIOBUA BHeWHel Cpebl COOTBETCTBYIOT MOTPeOHOCTAM JaHHOro BuIA, 
T€M MHKTHYHOCTh KYIBTYpbl HWKe, MOMYIANNA pasBHBaeTCA MHTCHCMBHee, HM HaodopoT. B ciry4ae 
CTOMPOWeCHTHOH MUKTHYHOCTH KYJIbTypa MOJIHOCTbIO BbIMMpaeT 3a HECKOJIBKO JHE, OCTABJIAA MOCIe 
ce6a JIMIUb NOKOAIIMeCHA AIA. 

I[poOMKUTEIBHOCTb %KH3HH KOJIOBpaTOK B 3HAYHTeIbHOM CTeMeHH 3aBHCHT OT BHeLUHHX 
ycIOBMH, riaBHbIM OOpa30M OT TeMIlepaTypbI, H KOeOMeTCA OT Tpex-YeTLIpex WHeH WO mosyropa 
Mecares. [loppiieHve TemMilepatypbl "yKOpauHBaet" 2KH3Hb KOJIOBpaToK. 

Becb 2*KH3HCHHEIM WMKJI COCTONT 43 Tpex NepHoyoB. [lepBeiit - OBCHHJIbHEIM, C MOMCHTA BBIKIICBa 
43 Aa O OTKIaXKH MepBoro coOcTBeHHoro slitja. Y OOUbMIMHCTBA KOJIOBpaTOK Take OpraHH3MBI 
Ha3bIBalOTCA IOBCHWJIBHBIMH. Uepe3 0.5-1.5 cyr. HayHMHaeTCA OCHOBHOM pelpOAYKTHBHBIM Wepvo, 
KOTOPbIM MpOOMKaeTCA C MOMECHTA OTKIAIKH NWepBoro WO OTKIaLKH MocweqHero sua. Hakone, 
BPeMA XKH3HH TOCIe OTKIAIKH WOceqHero Ala WO MOMeHTa eCTeCTBCHHOM CMepTH Ha3bIBaeTCA 
CCHVJIBHBIM TlepHOOM. 

KosIoBpaTKH MOryT CyLeCCTBOBAaTb B JOBOJIbHO LIMpOKOM J{Malia30He Temilepatyp - oT 1-2 yo 35- 
37°C. IIpu sToM HaOsrogaeTCca JOBOJIBHO YeTKOe JeseHve Ha TePMOMUJIbHEIe (TerMIOUIOOUBbIe) BUIBI, 
BCTpeyalollveca B IIpHpoye riaBHbIM OOpa3oM JIeTOM TIpu Temiepatypax 18-30°C, u TepModoousre 
(xOOJOJ1OONBEIe), XAPAKTEPHbIe JVI OCCHHE-3MMHETO 30OMJIAHKTOHA H X%KUBYyLIMe B OOsee XOOTHOM 
BOJIe. 

OOEIHHO KYIbTHBUPYIOT TeMIOIOOUBbIe BUI, HalIlpHMep MpeyctaBuTeen poya Brachionus. 

Pa3BUuTHe NOMYIANHH KOJIOBpaTOK B pelllaroleH CTeMeHH 3aBHCHT OT KOJIMYeCTBa HM KayecTBa 
HcCiOuIb3yeMoro KopMa. IIpu 9TOM. BaxkKHelMiee 3HAadeHHe MMCCT POEXKUM NMTAHHA, KOTOPbIi OOycIOBIICH 
TeMMlepaTypou cpebl, KOHIeCHTpallMeH MMUWeBbIX YaCTHI, B He HW MIOTHOCTbIO TOMYIAWMH, T.e. 
KOJIM4eCTBOM OcoObei, IpHxoaAuMxca Ha eMHULy OObemMa cpeyb. IloBEimeHHe TemmepatypbI 
YBeCIM4MBaeCT AKTHBHOCTb KOJIOBpaTOK H, CICOBATeIbHO, UX (PUIIbTpalMoHHyto ciocobHocts [5]. 

KouHueHTpallua KOPMOBBIX YaCTHL B Cpee OlpeeAeT MPOAYKUMOHHbIC WOKa3aTesIM KYJIBTYPbl 
KooBpaTok. IIpH ee NOBbIeHHH BeCb %KH3HCHHbIM UMKJI KOJIOBpaTOK MpoTeKaeT ObicTpee, a 
IIJIOOBATOCTb YBeJIMYMBaeTCA. 
EcsIM KOJIOBpaTOK COJepxKaT IPH ONTHMAaIbHOH TeMIepatype, TO yBesIMYeHHe KOHICHTpalluu KOpMa 
IIPHBOAMT K YMCHBINeCHHIO OOsaBIMBaeMoro OObeMa. IIpuH MasIBIX KOHI[CHTpalluax KOpMa 
(PUIETPOBAIbHEIM alilapaT KOJIOBpaTOK paOoTaeT C MaKCHMAaJIbHON cCKOpocTBIO. CyTouHbIit pallHoH 
2KMBOTHBIX B 39TOM CJly4ae CocTaBsiaeT MeHee 100% MaccbI MX Tella, a YCBOACMOCTb KOpMa (4YacTb 
CyTOUHOrTO pallHoHa, acCHMHJIMpoBaHHad OpraHv3MOM) HawBpiciiat - 80%. B  jquatia3oHe 
KOHUeHTpauMH KopMa 5-50 mr/n cyTrouHbiit OObeM BOJI, UpOPHILTpOBAHHEIM KOJOBpaTKaMH, 
yMeHbilaeTcA MOUTH B Ba pa3a. IIpu stom cyTouHbii pauon coctapiaetT 100-400% coOcTBeHHOIi 
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MaCCbl OpraHH3MOB, HO YCBOACMOCTb IIMUIM yMeHbluaetca c 75 fo 48%. IIpu Bo3pacrannu 
KOHUeHTpauuu KopMa 70 0.5-1.0 r/n oObemM OTMUIETPOBAHHOM BOAbI yMeHbilaeTca ele MouTH B 10 
pa3, a palMoH JOcTuraeT MaKCHMAaJIbHBIX 3Ha4eHHH - 500% u Oomee mpu ycBosemoctu 40%. Kopm 
HaCTOJIBKO ObICTpO IpOXOAHT Yepe3 MMMeBapHTeIbHBIM alilapaT KOJIOBpaTOK, YTO He ycrieBaeT 
TIOJIHOCTBIO ycBOuTECA. I[poyKTHBHOCT KyJIbTypbI IPH 3TOM CHWwKaeTCA. JlanbHeMuee yBemM4eHHe 
KOHICHTpallMu KOPMOBBIX YaCTHI yrHeTaeT pa3sBUTHe NOMyIALMH. 

OTH 3aKOHOMEPHOCTH MIPOABJIAIOTCA, CCIM MJIOTHOCTb KYJIbTYPbl KOJIOBpaTOK MOCTOAHHA U 
MCHACTCA TOJIbKO KOHLCHTpalHA MHMUeBbIX YaCTHY. OWHAKO B IIpOLecce KyIbTHBUPOBaHHA IIOTHOCTb 
KYJIBTYpbI KOJIOBpaTOK TakoKe MeHAeTCA. OMbIT MOKa3bIBaeT, 4TO OoNee TOuHOM Tpoduyeckoit 
XapaKTepHCTHKON ABJIACTCA HE MPOCTO KOHLCHTpalHA MMMeEBbIX YaCTHL, a COOTHOLMECHHE ITHX YaCTHL 
WM KOJIMYCCTBA KOJIOBPaTOK B KYyJIbType. OTOT MOKa3zaTeIb Ha3biBaeTCA MHUeBad OOecIe4eHHOCTE, 
MOKa3bIBalOL MH, CKOJIBKO MHJUIMOHOB IMIWLeBbIX YaCTHL MpHXOAMTCA Ha OAHY KOOBpaTKy. OH 3aBHCHT 
OT Ba KOOBpaTOK HW KopMa. Hampumep, AIA KONOBpaToK poya Brachionus mpH KOpMJIeHHM Ux 
xJIOpeWION ONTHMaIbHad WHujeBad OOecrieueHHoctTs 0.1 MoH KI/9K3. U30brTouHad WIM HeAOCcTaTOUHaA 
TMWeBad OOecIe4eHHOCTh 10 CpaBHeHHIO C ONTHMAIIbHOM yrHeTaeT POCT MOMYIANHH KOJOBpaTOK. 

B  mpouecce KyJIbTHBMpOBaHHA B  cpefe MOCTeMeCHHO HaKallWIMBarOTCA  IpOJyKTbI 
XKU3HCACATCMIBHOCTH KOJIOBpaTOK, MorMOmmMe YyepBH WH HecbeseHHbIe YacTHUbI KopMa. IIpu ux 
pa3IOKeHHH HaKalJIMBalOTCA BeLeCTBa, HallpHMep aMMHaK, YIHeTAalOlMe pa3sBHTHe KYJIbTypbI 
KoOIOBpaToK. HakomieHHe MpOAYKTOB %KV3HEJCATCJIBHOCTH BbILWe JOMYCTHMOTO ypOBHA MIpHBOMT K 
rHOeuM *KMBOTHEIX. Ja pasBeqeHHA KOJOBPaTOK MCHOIb3YIOT COCYI - KyJIBTHBATOP, OObeEM KOTOpOrO 
3aBHCHT OT IPOAYKTHBHOCTH MOMMyAWHH MW HEOOXOAMMOrO EXxKeCYTOUHOLO KOJIMYeCTBAa OpraHH3MoB. B 
KYIBTHBaTOp BHOCAT KYIbTypy KOJIOBpaTOK, MOJyYeHHY!O M3 MOKOAMMXCA AHI HOO H3 Apyroro 
KylbTHBaTOpa. IlapameTpbI cpeybl B KYJIbTHBAaTOpe (TeMIlepaTypa, COJIeBOM COCTaB, a9pallHa, 
OCBeIICHHOCTE H T. J.) JOJDKHBI ObITh ONITHMAaJIbHBIMH [6]. 

Tlonmynaiua pasBuBaeTcA B HeECKOJIbKO cTagquii. Ha nepBoi (sar-ca3a) KOMOBpaTKH TIpOxXoAAT 
TlepHoy ayanralun, ipucnocabmMBascb K HOBOH cpeyxe. JIar-cha3a OOLMMHO WIMTCA OT HECKOJIBKHX 4acoB 
WO OJHMX-BYX CyTOK. 3aTeM Ha4dMHaeTcA (:)a3a SKCIOHCHIMaIbHOrO pocTa MoOmyIaywu, Korya 
IIOTHOCTb KYJIBTYPbI YBCJIMYMBaeCTCA C MAKCHM@JIBHOM cKOpocTsHo. Jlaee, m0 Mepe yBeIMYeHHA 
YHCIICHHOCTH KOJIOBPaTOK HM HaKOIVJICHHA MPOAYKTOB %KU3HECATCIIbHOCTH B Cpeye CKOPOCTb pocta 
KYJIBTYPbI NOCTeMCHHO CHWKaeTCA, TAK KaK yXyJ{IWeHHe YCIOBHM yrHeTaeT pa3MHO2KeHHe KOJIOBPaTOK 
WM yBesIM4MBaeT YMCIO MOrMOwWuxX OpraHv3MoB. Hakouell, HacTylaeT cTalMoHapHad (ba3a, BO BpeMA 
KOTOpOH 4NCIIO OcobeH, pOAMBIINXCA MH NOTHOMHX 3a CMHULY BpeMeHH, CpaBHuBaetca. B sToT nepuoy 
KyJIbTypa JOCTHraeT MAKCHMaJIbHOM IWJIOTHOCTH, BeEIM4YHHAa KOTOPOM 3aBHCHT OT Ba KOJIOBpaTOK U 
KOHKPeTHBIX YCJIOBHM KYJIbTHBUpOBaHHA. IIpH mpaBHIbHOM BeeHHH KYJIBTypbl MaKCHMaJIbHas 
IIOTHOCTb MOMyIAWMM MOxeT WoctTuratb 300-1000 u Oosee KOMOBpaTOK B OXHOM MMJIIMIIMTpe cpebt, 
4TO CoOTBeTCTByeT Ovomacce 1-2 r/n. B WambHeiliemM, Kak TpaBusI0, MpoucXOANT TocTermeHHoe 
OTMMpaHHe KylbTypbl. [ereporeHHbie KOJIOBpaTKH B 9TOM CJIydae B Macce MepexOJAT K HOJIOBOMY 
pa3MHoxeHHO. B lpeebHOM CJly4ae KOJIOBpaTKH MOryT HCYe3HYTb COBCEM, OCTaBHB MOKOALIMeCA 
alia. Ecnw mepBoHauasibHad IWIOTHOCTb KYJIbTypbl cocTaBsiaeT 10% MaKCHMasIbHOM, TO IA 
JOCTWOKCHHA MAKCHMAaJIbHOH TJIOTHOCTH TpOAYKTHBHBIM BHaM ToTpebyetca 3-4 yHA [7]. 

KopmsieHve MasIbKOB Ha IlepBbIX CTaMAX UX pa3sBUTHA TpeCTaBAeT OOMbLIMe TPyAHOCTH WIA 
HeOCTATOYHO OMBbITHBIX AKBAPHYMHCTOB. JJIA BLIKAPMJIMBAaHHA MaJIbKOB OOJIbINMHCTBAa PIO IpHro wna 
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Tak Ha3biIBaeMad “OKMBaA TIbIIb”’, T.e. MeIbYaMWIMM TWJIaHKTOH, TUaTesIbBHO OTCOPTHPOBaHHBI Cc 
TIOMOLbIO CHTAa; HaWJIy4Wel OKa3bIBaeTCA “OKMBAA IIbUIb”’, B3ATAX H3 BPCMCHHBIX JIyK. B coctaB “ 
%KUBOK TbUIM” BXOJAT HHDYy30PHH, KOJIOBPaTKH, MOJIOAb BeTBHCTOYCBIX Pa4yKOB HW HayIIMyCbI 
BeCJIOHOIMX PadKOB. 

Vndy3o0pun. Stu npocteiiime ABIIAIOTCA COCTaBHOM YacTbIO “ X*KMBOM MbWIM”, IepBbIM 2KHBbIM 
KOPMOM JIA JIMYHHOK WKPOMeYyLIMX aKBapHyMHBIX pbIO. ITO OHOKICTOUHbIe OpraHH3MBl, 
TlepeyxBuraiollveca C TOMOMbIO pecHHyek. Jd BbIKAPMJIMBAaHHA OOBIYHO HCTIOJb3yIOT HHPy30pHt0- 
Typembky (Paramecium caudatum), pa3meppr KoTOpo KoNeOmotTca oT 0,1 yo 0,3 MM. 
IIpu pa3BeqeHuun HHPy30puH-TyeubKU OOBIHHO HCHOb3yIOT WeIbHOCTCKIIAHHbIe COCYAbI OT 3 Iu 
Oomee. XOpOMMe pesyIbTAaTbI MOyYaIOTCA IPH KOMHATHOM TeMIlepatype, HO OITHMYM pa3MHO2%KeHHA 
Haro yjaeTca mIpu 22-26°C. 
Jlia co3qaHua MMTaTeIbHOH cpeabI Wiad UNdy30pHH MO%KHO UCIONb30BaTb CeHHOM HacTo;, 
BBICYIICHHbIC KOPKH OaHaHa, TbIKBbI, JbIHH, %KeITOM OpIOKBbI, Hape3aHHy!O KPyXXKOUKAMH MOPKOBBb, 
rpaHybt pbiObero KOMOHKOpMa, MOJIOKO, CYIeHbIe JIMCTbA caslaTa, KYCOUKH meu4eHH, 
TPO2%xKU/BOAOPOCIM, T.e. Te cCyOCcTaHIMH, KOTOPbIe WIM HeMOcpeACTBeHHO ToTpeOAIOTCA TypebKaMu 
(TpoxoKH, BOAOPOCIM), WIM ABJIAIOTCA CyOCTpaTOM JIA pasBuTHA OakTepuii. 

J{ia ipuroToBseHuad cexHoro HacTod Oepyt 10 r cena HM MOMelatoT B | JI BOLI, KUIIATAT B TeYeHHe 

20 MMHYT, 3ATeM (PHJIBTPyIOT HM pa3z0aBIIAIOT PaBHbIM KOJIMYCCTBOM WIM JBYMA TpeTAMH OTCTOAHHOM 
BOJBI. 3a BPeMA KMIIAYCHHA MOrMOarOT BCe MHKPOOpraHH3MBbI, HO COXpaHAIOTCA CIOpbI OakTepuit. Uepe3 
1-3 WHA 3 cCHOp pa3BMBaIOTCA CeHHbIe MalOuKH, CilyxKallMe MMe Aa uNdy30puii. B 
IIPHTOTOBJICHHYIO Cpey BHOCAT KyJIbTypy uHdy30pun. Uepe3 5-6 aHei uHpy30puii cTaHoBUTcA 
WOCTATOYHO Id Hayasia KopMieHua. Ilo Mepe HEOOXOAMMOCTH HacToH WOOaBIAIOT B KyIbTypy. MooxHo 
TakKKe MOJKapMJIMBaTb KyIbTypy pa3 B 2-3 HA 1-2 KalIdMM KHNAYeCHOrO MOJIOKAa Ha JIMTP CpezEl. 
Ilepeq ckapMiIMBaHHeM MalIbKaM MHy30pHit HeOOXOAMMO OTJeCIHTb OT HacTOA, B KOTOPOM OHH 
coaepxkatca. 
Ucnonb3yi MOOKUTeIbHYIO peaKIM1O Ha CBeT, HHPy30pui OTOUPArLOT CJIeyIOWIMM OOpa30m. Cocyy 
3aTCMHAIOT, OCTABJIAA HeOOJbIOM yuaCTOK OCBeIIeCHHbIM, Te WH KOHUeHTpupyroTca HHy30pun, 
KOTOpPBIX cOoOupaioT wyIaKToM. J[pyroi cilocoO — HacToeM Cc HHy30pHAMM 3allOJIHAIOT OYTBLIKY 
JIOBEpXy, 3ATCM B OPJIbIMIKO BCTABIIAIOT (PHJIBTP, YTOOBI OH CilerKa MOrpy3WJICA B HaCTOH, H OCTOPOXKHO 
WOUMBaIOT CBexYyIO BOY. Undy30pHu MepememsaroTca B CBeEKYIO BONY, OTKya UX OTCACbIBAaIOT 
TIMMeTKOM WIM WW1aHroM. 

Konospatku (Rotatoria) TakxKe ABJIAIOTCA UACTbIO TaK Ha3bIBaeMOl “ %*KHBOM MBM”. EcTh OHH 
MOUTH B KaKOM BOJOeMe WIM JyxKe. [loaBIaaCcb B MaCCOBOM KOJIMYECTBE BECHOM, OHH 2KHBYT 3/[CCb 
BIWIOTb TO camo OceHH. 
B yomaliHux ycloBuax xopomo pa3sBoquTca Brachionus calyciflorus, uMeroujHii H4YHHKy pas3MepoM 
0,1-0,3 mm. OnTuMasibHad TeMilepatypa BOJbI It pasBeqeHua 22-30°C. Co3peBaroT caMKH B TeYeHHe 
CYTOK, UIPOMOJDKUTeIbHOCTb 2%KH3HH B3pOCOM OcoOM AO Tpex Heeb. CamkKa OTKIa{bIBaeT sAlita 
Kable 12 uacoB. KOPMOM JIA KOJIOBPaTOK MOFYT CJLWKUTb THAPOM3HbIe WIM WeKapcKHe poxoKH (1 
r Ha 50 1). 

ComoHoBaToBo quad KOOBpatKa (Brachionus plicatilis) kynbTHBUpyeTcaA [IA BbIKAaPMIMBAaHHA 
MOPCKHX H TIpecHOBOHEIX pbiO. B JoMaLIHUX YCIOBMAX CC MOXKHO TOIy4aTb B J1OO0e BpeMaA Toya HB 
HYKHOM koumuecTBe. Mazpie pa3smMeppr (0,15-0,35 MM), BbICOKad MMleBad WeHHOCTh, 
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HeTpeOoBaTeIbHOCTb K YCIOBHAM Cpeybl, OObINAaA CKOPOCTS pa3MHOXKeHHA Cea ITY KOJOBpaTKy 
OJHUM 3 TlaBHbIX KOPMOBbIX OOBCKTOB MapHKYJIbTYPEI. 

J[a pa3sBeeHHA KOJIOBpaTOK MOXKHO OpaTb caMbie pasHooOpa3Hble EMKOCTH, OT OJHOFO JIMTpa 
Ooslee, cTOMKHe K eHCTBUIO pacTBopa cose. Cpeya — pacTBop arreuHoli MopcKoii coum (o4Ha TlosHad 
CTOJIOBAA JIO*KKA Ha JIMTP BOABI HIM 20 r NaCI +6-10r Na2SO« ). Temnepatypa KyIbTHuBupoBaHHsA 26- 
28°C. HeoOxoguma ciabaa aspanua. Kopm — ekapckHe WIM THAPOMM3HbIe AporAoKH (GaitHad O*KKa Ha 
20 suTpos pactrBopa). Ilocie BHeceHua KOpMa cpeyja cylerKa MyTHeeT. IIpocBeTuleHve ee — CHrHasI K 
700aBJIeHHIO HOBO NopunH. Pa3 B MecaALl 10J1e3HO OOHOBNTb MOJIOBHHy OObeMa pacTBopa. Yracaroulyro 
KYJIbTypy BCerja MOXKHO BOCCTAaHOBHTb 3 NOKOAWMXcA AMY. JIA 9TOrO CIMBaKOT CO Ha OCajOK 
cTaporo pacTBopa (B HEM TOrO HOKOALMXCA AML), MOACYWIMBaIOT MW MOMEL{alOT B XOJIOWJIbBHHK Ha 
juIuTebHOe Bpema. Ilo Mepe HayoOHOCTH OepyT HEMHOTO AMI KyIbTHBUpyIoT Ux [8]. 

Pa3MHOxKeHHe KOJIOBPaTOK IIpOHCXOAHT HaCTOJIbKO OBICTpO, TO yKe 4epe3 2-4 THA MOXKHO 
BbIJIOBUTb JOCTATOYHOE KOJINYECTBO JIA BHECCHHA B aKBapHyM. Mx CAMBaIOT B Ca4OK M3 MeJIBHHYHOrO 
ra3a. Ilepeq ckapMiMBaHHeM KOJIOBpaTOK MpOMBIBalOT B TIpeCHOM BOe TOM %#*e TeMIIepaTypbl. 
Ilockobky B aKBapHyMe 9TH KOOBpaTKH ObICTpO OlycKaloTcA Ha HO, WaBaTb UX ClleyeT CTOJIbKO, 
CKOJIBKO HYKHO Ha OJ{HO KOpMJICHHe Ha TOKe OJ{bI, CO3]aBACMOM PaCcIIbLIHTeIeM WIM OOOrpeBaTesieM. 
HeoOxoMMo MOMHHTS, YTO B IIpeCHOM BOJe OHM 2KUBYT BCCTO HECKOJIBKO 4acos. 

Lembo KyJIbTHBUpOBaHHA MOX*KeT OBITb MOO MOyIeHHe eMHOBpeMeHHO OobMIOM TOpunn 
KOJIOBpaTOK, JIHO0 exeCyTOUHbI OTOOp 4acTH MonyaAunMH. B mepBom cily4ae eCTb CMBICII JOCTHYb 
MaKCHMAaJIbHOH MJIOTHOCTH KYJIBTYPbI, BO BTOPOM BbITO]{Hee HMCTb MAKCHMAJIBHBIM IIpUpocT O“OMACCEI 
3a C{MHULY BPeCMeHH Ip MWIOTHOCTH KyIbTypbI 50-60% MakKCHMaJIbHOH. 
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